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6050 



Predict a speech (or audio) signal 
(e.g., s(n)) to produce a predicted 
speech signal (e.g., ps(n)) 



6055 



Combine the predicted speech signal 
(e.g., ps(n)) with the speech signal 
(e.g., s(n)) to produce a first residual 
signal (e.g., d(n)) 



6060 



Combine the first residual signal (e.g., 
d(n)) with a first noise feedback signal 
(e.g., fqs(n)) to produce a predictive 
quantizer input signal (e.g., v(n)) 



6062 



Predictively quantize the predictive quantizer input 
signal (e.g., v(n)) to produce a predictive quantizer 
output signal (e.g., vq(n)) associated with a 
predictive quantization noise (e.g., qs(n)) 



6064 



Filter the predictive quantization (e.g., 
qs(n)) to produce the first noise 
feedback signal (e.g., fqs(n)) 



6066 




END 



FIG. 6A 
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6064 



Predict the predictive quantizer input signal (e.g., v(n)) to produce 
a first predicted predictive quantizer input signal (e.g., pv(n)) 



6070 



In all embodiments: Combine the predictive quantizer input signal (e.g., 
(vn)) with at least the first predicted predictive quantizer input signal (e.g., 
pv(n)) to produce a quantizer input signal (e.g., u(n)). 



In the embodiments including an inner noise feedback loop: Further 
combine a second noise feedback signal (e.g., fq(n)) with the predictive 
quantizer input signal (e.g., v(n)) and the first predicted predictive quantizer 
input signal (e.g., pv(n)), to produce the quantizer input signal (e.g., u(n)). 



Quantize the quantizer input signal (e.g., u(n)) to 
produce a quantizer output signal (e.g., uq(n)) 



6076 



In embodiments including the inner noise feedback 
loop: Filter a quantization noise (e.g., (q(n)) associated 
with the quantizer output signal (e.g., q(n)) to produce 
the second noise feedback signal (fq(n)) 



6078 



Derive the predictive quantizer output 

signal (e.g., vq(n)) based on the 
quantizer output signal (e.g., uq(n)) 




6080 



FIG. 6B 




Inventor: Juin-Hwey CHEN 
Appl. No. 09/722,077 
Sheet 12 of 22 
REPLACEMENT SHEET 



O 
O 

o 



c 
c 
as 
sz 
o 



3 
CL 









CD 




X 




CD 


CD 


Q_ 






"3 




E 



o 



CL 



CL 
Q- 



O 



cr 



in 



o 

CD 



2 



CD 



£ a> o# o 
5> ~ .52 'to 

"V O <^ N 

C CD CO £ 

o £ c: 3 




"ST 

CL 

QL 



in 



o cz 



CD 



in 
in 



o 



CO 
cr 



o 
m 



C CO 

EE x> 

"V CD CD 

s • 



CL 



to 



£ CD otf § 

CD -5 *"3 
V O CO N 

•c '-5 *■£ 

O Q) CO {= 

co a. co 3 




o 

LL 
CO 

o 

CD 
"O 
O 
O 

o 
*o 

CD 

& 

CD 
CO 

"o 

£= 

CD 
CD 

00 

6 



■o 

CD 
-i — » 

CO 

CD 

CO 

CD 
T3 
O 
O 

LU 

CD 
\— 

Z3 
u> 

Li- 



— CO 




L. 



Inventor: Juin-Hwey CHEN 
Appl. No. 09/722 ,077 
Sheet 13 of 22 
REPLACEMENT SHEET 
















c 
o 


CO 


itizer 


CD 




"O 


"O 
O 




Pred 


resi 


quai 


dec 



o 
o 



o 



§ 2 S 5> 

?! g-g 

CD 13 cO O 
C CO CD 
O ^ 03 T3 



Q_ 
Q_ 



x 
a> 

E 

CD 



E - 

CO CD 

2 E 

CO CO 
-C 

5 ° 

- E 



CL 



CL 

CO 



Ll 

\_ 

cd 

o 
o 
c 

CD 

o 



CO 
H 

CD 



c 
o 

CL 
C/5 

a 

o 
o 

1 — 

CD 

•o 
o 
o 

CD 

Q 

oo 
S> 

CD 



Inventor: Juin-Hwey CHEN 
Appl. No. 09/722,077 
Sheet 14 of 22 
REPLACEMENT SHEET 



CL 

CO 



O 



o 

o 
o 

<- 

o 



8 5 

o ° 

^ CO 



LO 



v. 



vert 


SP 




1 


Co 


o 



CD 











or 


ntiz 


— I 


qua 



t 0) 




\ "co 




! O 


ql ! 


Q.CA 


! £ 


— 1 i 











00 



o ^ £ 

C (]) ^ 

O S ® 

O Q- O 

^ O 



?<3 



CD 
i — 





c 


-♦— » 


o 








c: 


"O 


CO 


c 


CL 


CO 




CO 


s . 





c 




o 




*C0 


3: 


c 




CO 


c 


CL 


CO 


X 


CO 


CD 



co 



o .£ .2 
(/) n (/) 

CD L-J CD 



C\j 



CD 



O) 



^ o -B 1 1 

c= o ^ £ 

S o » i 



ii 

5 o 



O 

_o 
o 

N 



co 

3 
CT 

"O 
C 

co 

CO 

"co 

CO 

d 

CO 

o 
> 

o 

CD 
i— 

CL 

£ 
B 

o 

CO 
o> 

g> 
Ljl 



L 



SEP 1 9 2006 



Inventor: Juin-Hwey CHEN 
Appl. No. 09/722,077 
Sheet 15 of 22 
REPLACEMENT SHEET 



CD 
CO 



CL 
CO 



ure 


ect 


CL 


CD 




\_ 


CO 


"E 


c 


o 


— 1 


o 


LU 


o 







00 
CD 



CD 



CD 
CD 



CD 



CD 



LU 

O CO 

cd *s ~ 

"? 5 © 
o O £ 

5 > O) 
H- CD 

5 



CD 



-S q. £ 



E o 
2 Q- o 

y co =5 

0) 



<D 



CO 
CD 



CM 

CD 



co 

o 
o 



N 



CO 
Z3 

cr 
CL 



O 

O) 



c/D 0) 2 

— I C (\J 

c > 



J 




Inventor: Juin-Hwey CHEN 
Appl. No. 09/722,077 
Sheet 16 of 22 
REPLACEMENT SHEET 



CL 
CL 



O 
CM 



s 



<M 



CD 

£ CD O 

"Jo -C CD 

L- O t/) 



CO 
CsJ 



LO 
CM 



CL 
O 



CL 
CL 



CD "D 
CO O 



CO 

■6 

c 

o 
a 

CD 
CO 



CD O 

x: cd 
a co 





N 


CD 




CO 


X 


C 


CD 


E 


^1 


Q_ 


"o 


CM 


E 




CD 


O 


CO 




Q 




<0 





CM 
CM 



N 



CO 

CL 
i CD O 

O **= CO 



5 

■o 



CM 



-o E 


CO 




B o 


ithesi 






1 


*a> o 






*■§ 


>» 

CO 





3 



CD 
CM 



CL 

CL- 



2 CL 



CD 
N 



CL CO 



& CO 

o cr 



CL 
CL 



CL 
CL 







00 
CM 



1 



c 
o 

<*> — 
IS CO 

CL CO 
CO CD 

o 



O 
CD 

O 
O 
_Q 
O 

H 



cr 
■a 



CO _ 
^ LO 
O CD 



o 

CO 



CD 



O 



CM 



O 

£ E £ c 

S -2 cd cd a 

c CD 8 

O J2 w 8 
o 



ID 

CD 

o 
o 

O 



J 



SEP 1 9 2006 



Inventor: Juin-Hwey CHEN 
Appl. No. 09/722,077 
Sheet 17 of 22 
REPLACEMENT SHEET 



cr 



o 

CO 



o 

1 — 
CO 

M 







i_ 






ual 


CD 


O 


N 


o 


Sea 


resid 


quant 


codeb 



CO 



O 



o 

CO 


ertto 
r gain 




Conv 
lineai 





V— 






CO 


CD 


o 


sz 


np 


N 


bo 




Resi 


quan 


codel 


sea 



o 

CO 



0> •§ 

O o 



CO 

o 
co 



o 
co 



CO 

o 

CO 



CD 

iO .N 
CO c 

& s 

cr 



o 
co 



.E o 

CD CD 
-2 ^ 



LO 

o 
co 



CO 

o 

CO 



CsJ 
O 
CO 



c 






*C0 


c: 


CD 


CD 


CO 


r> 


nn-i 


me 


yal 


_j 







o 

CO 

J*: 
o 
o 

jQ 



CD 
V-* 

c 
cd 



cc 
"co 

CD 



O 
O 

cd 
cl 

CM 
CD 
CD 



3 



\ 

t 

Inventor: Juin-Hwey CHEN • 
Appl. No. 09/722,077 
Sheet 18 of 22 
REPLACEMENT SHEET 



cr 
> 



51 



© 



cr 

13 



CD - 










o 


a 


bo 


> 


de 




o 




o 



"cr 



) 


r 




T — 




1 















© 



CO 



©^ © 



> 



© 



a 

03 

a) 
a) 

-k: 
o 
o 

a> 
■a 
o 
o 

a 

> 
To 

Z3 

en 

2> 

cz 
o 

-I — » 

o 
a) 

cz 

"D 

if) to 
c/) .2> 

O 

a) a> 

-2 o 
o o 

2 



CO 



o 

05 



a £ 

(D 

-a <i> 

O CD 

o 1 *- 

^ O 

o c 

.2 co 

O i 

CL O 



CO 



3 

Ll 



Inventor: Juin-Hwey CHEN 
Appl. No. 09/722,077 
Sheet 19 of 22 
REPLACEMENT SHEET 




Inventor: Juin-Hwey CHEN 
Appl No. 09/722,077 
Sheet 20 of 22 
REPLACEMENT SHEET 



CO 
N 

cr 
> 



CO > 










o 




bo 


§ 


<D 




TD 




O 




O 



©- 



CO 

rsi 
cr 



0- 



N 
CO 

cr 



CO 
Ll 

o 

CD 
C/) 

c 
o 

Q. 
C/> 

CD 
-*-» 

CO 
CO 

i 

o 

CD 
N 

CD 



o 
_o 

CO 

o 

CD 



to 

2 



c: 

9> 

-4— » 

o 
ZD 

1— 
«•— » 
C/) 
1— 
CD 



cd 



Inventor: Juin-Hwey CHEN 
Appl. No. 09/722,077 
Sheet 21 of 22 
REPLACEMENT SHEET 




Ll 

CD 

o 



c/> 

CD 

x: 



c 

0) 
CO 

> 

cr 
<D 

a> 

t> 

ZD 
i— 

CO 
u 
CD 

< 

CD 

a? 

D) 




Communication 
Infrastructure 
1706 



/ — \i 

v — 



A 
V 



Inventor: Juin-Hwey CHEN 
Appl. No. 09/722,077 
Sheet 22 of 22 
REPLACEMENT SHEET 



A 
V 



V 



/ — -N 

\ ! 



Processor 1704 



Main Memory 1708 



Secondary Memory 1710 



Hard Disk Drive 1 71 2 



Removable Storage Drive 1714 



Interface 1720 



1728 



Communications 
Interface 1724 



Computer System 1700 



Removable Storage 
Unit 1718 



Removable Storage 
Unit 1722 




Communications Path 1726 



FIG. 17 



